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REDISPERSIBLE POLYMERS INCLUDING A 
PROTECTIVE COLLOID SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to redispersible polymers and 
in particular redispersible polymer powders including, as a 
redispersing aid, a protective colloid system that aids in the 
redispersability of the polymer. More particularly, the inven 
tion relates to a redispersible polymer that includes a protec 
tive colloid system containing a loW molecular Weight poly 
acrylamide colloid. The invention also relates to various 
methods for the production of such redispersible polymers 
and in particular redispersible polymer poWders. 

BACKGROUND TO THE INVENTION 

The use of redispersible ?lm forming polymers in poWder 
form ?nds Widespread use throughout a number of industries. 
For example, such redispersible ?lm forming polymers are 
used as construction binders for tile adhesives, synthetic resin 
plasters, ?oor levelling mixes, EIFS (exterior insulating ?n 
ishing systems) and in areas Where a Waterless system is 
generally desirable. These systems in general are produced by 
the dry blending of the raW materials, such as sand, cement, 
calcium carbonate, silica ?our, modi?ed cellulose based 
thickeners, and the dry polymer poWder, to obtain a ready to 
use ?nished product for site mixing Where Water is added at 
the point of use. Such systems are advantageous as they avoid 
the need for tWo separate prepackaged components, one com 
ponent containing an aqueous polymer dispersion and the 
other component containing the poWder component Which 
may contain a hydraulic setting component such as cement 
(i.e. so-called “tWo component systems). Avoiding such sys 
tems may be advantageous for a number of reasons such as 
economy, utility and environmental considerations. 

To obtain a ?lm forming polymer in poWder form, a liquid 
dispersion of the polymer is subjected to a drying operation 
Where the Water is removed. The method may include, for 
example, spray drying or freeze drying. Spray drying is a 
Widely used and understood method that gives a ?ne poWder 
Which usually does not require further processing. This 
method is therefore generally preferred in the industry. 

In order to manufacture a redispersible ?lm forming poly 
merpoWder With glass transitions beloW 50° C., it is generally 
necessary to add to the liquid dispersion before spray drying 
or during polymerisation of the dispersion polymer a quantity 
of redispersing aid. Redispersing aids act to coat the indi 
vidual polymer particles to prevent irreversible primary par 
ticle formation during drying operations of the polymer dis 
persion. Such aids also advantageously increase the yield 
during the spray drying process by minimiZing sticking of the 
dried polymer to the Walls of the spray dryer. The redispersing 
aid may also improve the storage stability of the polymer 
poWder by minimiZing “blocking” (the thermoplastic fusion 
of the polymer particles under Weight pressure), and should 
generally have some hydrophilic properties to aid redispers 
ability of the polymer poWder on the reintroduction of Water. 

The redispersible polymer poWders knoWn to date gener 
ally comprise a redispersing aid that is Water soluble and 
Which is generally added to the polymer dispersion before 
spray drying. As stated above, this advantageously prevents 
or reduces the formation of primary particles during the spray 
drying operation. Alternatively, the redispersing aid may be 
added during polymerisation of the liquid polymer dispersion 
to aid in colloidally stabilising the polymer during polymeri 
sation and as a redispersing aid during spray drying. 
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2 
The use of salts of arylsulfonic acidiformaldehyde con 

densates as redispersing aids is knoWn, especially for acrylic 
dispersions. German Offenlegungsschrift 24 45 813 trans 
lated as “Redispersible synthetic poWder and method of pro 
duction” describes the use of phenol sulfonic acid formalde 
hyde condensates and naphthalene sulfonic acid 
formaldehyde condensates and their alkali salts or their alkali 
earth metal salts as redispersing aids for redispersible poW 
ders. US. Pat. No. 5,225,478 assigned to BASF also 
describes the use of phenol sulfonic acid formaldehyde con 
densates and their alkali salts or alkali earth metal salts as a 
redispersing aid. US. Pat. No. 6,028,167 assigned to BASF 
describes an improvement by controlling the molecular 
Weight of the redispersing aids. LikeWise, Australian Patent 
No. 718,907 describes an improvement in naphthalene sul 
fonic acid formaldehyde condensates by controlling or 
restricting the molecular Weight of the redispersing aids. 

Australian application number 2003 904725 to Acquos Pty 
Ltd describes an ortho-cresol sulfonate condensate based oli 
gomer Where a loW molecular Weight product is obtained With 
high molecular Weight condensates practically eliminated. 
This provides for considerable improvements in the proper 
ties of the manufactured redispersible poWders. WIPO appli 
cation number WO2006/034531 provides for further 
improvements . 

Whilst the abovementioned loW molecular Weight product 
aryl sulfonic acid formaldehyde condensates, such as the 
phenol sulfonic acid formaldehyde condensate as in US. Pat. 
No. 6,028,167 and the naphthalene sulfonic acid formalde 
hyde condensate in Australian Patent No. 718,907, are effec 
tive redispersing aids, With Australian application number 
2003904725 being an especially effective redispersing aid, 
they suffer from some minor draWbacks such as colour and set 
time retardation at large polymer dosage levels. 

Polyvinyl alcohols have historically been used as redis 
persing aids for ethylene vinyl acetate (EVA) dispersions for 
many years. For example, US. Pat. No. 3,883,489 assigned to 
Hoechst Aktinengellschaft makes use of polyvinyl alcohol as 
a redispersing aid for ethylene vinyl acetate dispersions. 
Whilst not as effective, polyvinyl alcohols can also be used as 
redispersing aids in the manufacture of redispersible acrylic 
or styrene-acrylic polymer poWders. For example, US. Pat. 
No. 5,567,750 assigned to Wacker-Chemie GmbH makes use 
of a polyvinyl alcohol along With an amino functional poly 
vinyl alcohol for the manufacture of a redispersible styrene 
acrylic polymer poWder. US. Pat. No. 5,519,084 assigned to 
Air Products and Chemicals makes use of a polyvinyl alcohol 
as a redispersing aid With an acrylic polymer consisting of up 
to 15% ole?nically unsaturated carboxylic acid. 

The use of polyvinylalcohol as a protective colloid in the 
preparation of vinyl acetate-acrylate (or vinyl acrylic) ester 
copolymer (optionally With ethylene) is mentioned in US. 
Pat. No. 6,706,805. Although these polymers are effectively 
redispersible, the polymer is formed in tWo stages. The ?rst 
stage involves polymerisation of the vinyl ester component to 
a conversion of from 90-100% by Weight and the second stage 
the addition of an ester of (meth)acrylic acid and subsequent 
polymerisation. Whilst it Would be desirable to have an even 
distribution of alkyl (meth)acrylate along the vinyl acetate 
based backbone to render the polymer more alkali resistant 
and hydrophobic, none of the current technologies based 
exclusively upon polyvinyl alcohol aids are entirely satisfac 
tory for redispersible polymer poWders. 
The redispersible polymer poWders commercially offered 

to date may hence be classi?ed into systems that are: 
1) Polyvinyl alcohol based; 
2) Alkyl aryl sulfonate based; 
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3) Proprietary colloid based; or 
4) Core shell technology based. 
The most popular commercial redispersible polymer poW 

ders are based on either polyvinyl alcohol or alkyl aryl sul 
fonate technology. To date, no mention or successful attempt 
has been made involving the use of a polyacrylamide protec 
tive colloid as the main protective colloid, or one of the main 
protective colloids, during formation of a redispersible poly 
mer poWder, for example based on vinyl acrylic technology. 

SUMMARY OF THE INVENTION 

According to one aspect of the invention there is provided 
a redispersible polymer including, as a redispersing aid, a 
protective colloid system including from 30% to 100% of a 
loW molecular Weight polyacrylamide colloid having a 20% 
solution viscosity in Water of 200 to 800 Centipoise. 

In one embodiment, the redispersible polymer is a redis 
persible polymer poWder or liquid. Preferably, the redispers 
ible polymer is a redispersible polymer poWder. 

The redispersible polymer may include the protective col 
loid system from 30 Wt % to 95 Wt % of a loW molecular 
Weight polyacrylamide colloid having 20% solution viscosity 
in Water of 200 to 800 Centipoise. The protective colloid may 
also be present in the redispersible polymer poWder in an 
amount offrom 30 Wt % to 90 Wt %, 30 Wt % to 85 Wt %, 30 
Wt%to 80Wt%, 30Wt%to 75 Wt%, 30Wt%to 70Wt%, 30 
Wt%to 65 Wt%, 30Wt%to 60Wt%, 30Wt%to 55 Wt%, 30 
Wt % to 50 Wt %, 35 Wt % to 50 Wt %, or from 40 Wt % to 45 
Wt % of a loW molecular Weight polyacrylamide colloid hav 
ing 20% solution viscosity in Water of 200 to 800 Centipoise. 

The protective colloid system may also include for 
example up to 70 Wt % polyvinyl alcohol. The protective 
colloid system may include from 5 to 70 Wt % polyvinyl 
alcohol, 10 to 70 Wt % polyvinyl alcohol, 15 to 70 Wt % 
polyvinyl alcohol, 20 to 70 Wt % polyvinyl alcohol, 25 to 70 
Wt % polyvinyl alcohol, 30 to 70 Wt % polyvinyl alcohol, 35 
to 70 Wt % polyvinyl alcohol, 40 to 70 Wt % polyvinyl alco 
hol, 45 to 70 Wt % polyvinyl alcohol, 50 to 70 Wt % polyvinyl 
alcohol, 55 to 60 Wt % polyvinyl alcohol, or 60 to 70 Wt % 
polyvinyl alcohol. The polyvinyl alcohol may be partially 
hydrolysed or fully hydrolysed. The protective colloid system 
may include the polyvinyl alcohol along With the abovemen 
tioned loW molecular Weight polyacrylamide With a 20% 
solution viscosity of 200 to 800 Centipoise. 

Such loW molecular Weight polyacrylamides, are excellent 
colloidal stabilisers and redispersing aids When used during 
emulsion polymerisation of, for example, vinyl (meth)acrylic 
based polymers that optionally contain ethylene. The colloid 
further contributes to the ?nal strength of the polymer poWder 
in as much the same Way as the polyvinyl alcohol colloids do 
for ethylene vinyl acetate polymer poWders. These polyacry 
lamide colloids further have cost advantages over polymers 
based on polyvinyl alcohol. 

While the process for the formation of the loW molecular 
Weight polyacrylamide colloid is not particularly limited, in a 
preferred embodiment the loW molecular Weight polyacryla 
mide colloid is manufactured using from 1% to 10 Wt % 
persulfate initiator based on acrylamide content during poly 
meri sation. The persulfate initiator may also be in the range of 
from 1 Wt%to l0Wt%, l Wt%to 9Wt%, l Wt%to 8Wt%, 
lWt%to7Wt%, l Wt%to6Wt%, l Wt%to5Wt%,2Wt 
%to 5Wt%, 3Wt%to 5 Wt%, orfrom3.5 Wt%to 4.5 Wt %. 
In one example, the persulfate initiator is present together 
With the polyacrylamide colloid in an amount of about 4 Wt 
%. It has been found that such colloids are particularly suit 
able for use as redispersing aids. 
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4 
While not Wanting to be bound by any theory as to Why 

these colloids are particularly effective, it is assumed that the 
combination of a particular molecular Weight and a high level 
of residual persulfate on the polyacrylamide chain results in a 
very Water soluble colloid that is a very effective polymeri 
sation stabilisation aid as Well as an effective redispersing aid. 
The persulfate initiator is not particularly limited and may 

be selected from the group consisting of ammonium persul 
fate, potassium persulfate, sodium persulfate and mixtures 
thereof. 
As previously noted, the redispersible polymer may be 

based on a polymer formed by the emulsion polymerisation 
of a vinyl (meth)acrylic based polymer. In that case, the vinyl 
(meth)acrylic based polymer may contain ethylene. Other 
options for the polymer are described beloW. 
The colloid can also be manufactured using a small amount 

of reducing agent during polymerisation to aid in loW molecu 
lar Weight formation. Selected chain transfer agents may also 
be employed. Examples of reducing agents include ascorbic 
acid and sodium metabisul?te, Whilst an example of a chain 
transfer agent is isopropanol, n-dodecyl mercaptan. The reac 
tion is preferably performed in Water as a solution polymeri 
sation using persulfate initiator at temperatures up to 100 
degrees C. A clear solution is usually obtained With a viscos 
ity of 200 to 800 centipoise for a 20% solution using a Brook 
?eld Viscometer Spindle 2 at 30 rpm. A higher viscosity Will 
usually indicate too high a molecular Weight for these type of 
polyacrylamide colloids. It has been found that the subject 
molecular Weight is very effective. HoWever, slightly higher 
molecular Weights may also be used With limited success or 
commercial utility. 

According to another aspect of the invention there is pro 
vided a method of manufacturing a redispersible polymer 
including polymerising a redispersible polymer in the pres 
ence of a protective colloid system including from 30% to 
100% of a loW molecular Weight polyacrylamide colloid hav 
ing a 20% solution viscosity in Water of 200 to 800 Centi 
poise. 

In one embodiment, the redispersible polymer is a redis 
persible polymer poWder or liquid. Preferably, the redispers 
ible polymer is a redispersible polymer poWder. 
The step of polymerising a redispersible polymer and in 

one particular embodiment a redispersible polymer poWder in 
the presence of a protective colloid system may include the 
presence of the protective colloid system from 30 Wt % to 95 
Wt % of a loW molecular Weight polyacrylamide colloid hav 
ing 20% solution viscosity in Water of 200 to 800 Centipoise. 
The protective colloid system may also be present in the 
redispersible polymer poWder in an amount of from 30 Wt % 
to 90Wt%, 30Wt%to 85 Wt%, 30Wt%to 80Wt%,30Wt% 
to 75 Wt%, 30Wt%to 70Wt%, 30Wt%to 65 Wt%,30Wt% 
to 60Wt%, 30Wt%to 55 Wt%, 30Wt%to 50Wt%,35 Wt% 
to 50 Wt %, or from 40 Wt % to 45 Wt % ofa loW molecular 
Weight polyacrylamide colloid having a 20% solution viscos 
ity in Water of 200 to 800 Centipoise. 
The redispersible polymers are manufactured using the 

abovementioned polyacrylamide colloids as a protective col 
loid during polymerisation. This component may, for 
example, replace up to 100% of the conventionally used poly 
vinyl alcohol protective colloid. That is, a mixed colloid 
composition may be employed. 
The polyacrylamide colloid, optionally together With a 

conventional polyvinyl alcohol protective colloid, may be 
added to the reactor charge of the reactor or may be split 
betWeen the reactor and the monomer feed or added as a 

separate feed. 
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Surfactants may also be added during or after polymerisa 
tion. If surfactants are added, a minimum amount is prefer 
ably added to aid Water resistance and redispersability. LoW 
HLB surfactants (HLB around 4-9) may be used alone or 
added With high HLB anionic surfactants. High HLB anionic 
surfactants may also be used alone or added With loW HLB 
surfactants. The redispersible polymer poWders once dried 
may also have a post addition of surfactant high in HLB (>12) 
on a suitable carrier to aid in irreversible ?lm formation once 
redispersed. The reaction is generally conducted using initia 
tors such as persulfate initiators, hydrogen peroxide or ter 
tiary butyl hydro peroxide (TBHP) in Water. 
A Wide range of monomers may be used in the polymeri 

sation process including, but not limited to, at least one mono 
mer selected from (meth)acrylate monomers, such as methyl 
(meth)acrylate, ethyl (meth)acrylate, butyl (meth)acrylate 
and 2-ethyl-hexyl (meth)acrylate, vinyl monomers, such as 
vinyl acetate and vinyl propionate, vinyl versatic acids, such 
as VEOVA monomer, styrene, butadiene and other gaseous 
monomers, such as ethylene. 

Polymerisation is conducted in the presence of the protec 
tive colloid as discussed above, generally With a minimum 
amount of surfactant. In effect, the dispersion polymer is 
stabilised With the polyacrylamide protective colloid exclu 
sively, or preferably With polyvinyl alcohol as a combination 
colloid system. Any excess surfactant may be detrimental to 
the properties of the resultant redispersible polymer. The 
polymerisation may be performed using conventional seeded 
technology, core shell technology or by staged feed addition 
as discussed in US. Pat. No. 6,706,805. 

The ready polymer dispersions may optionally be diluted 
With Water and a further addition of protective colloid added 
before spray drying. Spray drying is carried out using meth 
ods knoWn in the ?eld preferably With the addition of a 
mineral anticaking agent during spray drying. 

EXAMPLES 

Embodiments of the invention Will noW be discussed in 
more detail With reference to the folloWing examples Which 
are provided for exempli?cation only and Which should not 
be considered limiting on the scope of the invention in any 
Way. 
Polyacrylamide Solution A. 
A 20% polyacrylamide manufactured With 4% Sodium 

Persulfate based on acrylamide, Was polymerised to comple 
tion With 0.1% reducing agent. The resulting clear solution 
having a solution viscosity in Water of 410 cps using a 
Brooke?eld Viscometer Spindle 2 at 30 rpm using. 

Example 1 

A 6 litre glass reactor Was loaded With 800 g Water, 10 g on 
nonyl phenol ethoxylate having 4 EO per mol of nonyl phe 
nol, 2 g of sulfated nonyl phenol ethoxylate With 30 mols EO 
per mol of nonyl phenol, 5 g of defoamer and 1500 g of 
Polyacrylamide solutionA is heated to 65 degrees C. To this 
Was dosed a solution of 4.5% TBHP in Water over a period of 
4.5 hours, a solution of Water and ascorbic acid over 4 hours, 
a solution of Water and iron ammonium sulfate solution over 
4 hours, and a solution of 50 g of acrylamide, 1400 g of Vmyl 
Acetate and 350 g of 2-Ethyl Hexyl Acrylate over 4 hours. 
The dispersion Was then further reacted for another hour. 

Example 2 

A 6 litre glass reactor Was loaded With 800 g of Water, 10 g 
on nonyl phenol ethoxylate having 4 EO per mol of nonyl 
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6 
phenol, 2 g of sulfated nonyl phenol ethoxylate With 30 mols 
EO per mol of nonyl phenol, 5 g of defoamer and 1500 g of 
Polyacrylamide solutionA is heated to 65 degrees C. To this 
Was dosed a solution of 4.5% TBHP in Water over a period of 
4.5 hours, a solution of Water and ascorbic acid over 4 hours, 
a solution of Water and iron ammonium sulfate solution over 
4 hours, and a solution of 50 g of acrylamide, 700 g of Vmyl 
Acetate and 560 g of Butyl Acrylate and 490 g of Methyl 
Methacrylate over 4 hours. The dispersion Was then further 
reacted for another hour. 

Example 3 

A 6 litre glass reactor Was loaded With 800 g Water, 10 g on 
nonyl phenol ethoxylate having 4 EU per mol of nonyl phe 
nol, 2 g of sulfated nonyl phenol ethoxylate With 30 mols EO 
per mol of nonyl phenol, 5 g of defoamer, 750 g of 20% 
Polyvinyl alcohol solution (Gonsenol GL05) and 750 g of 
Polyacrylamide solutionA is heated to 65 degrees C. To this 
Was dosed a solution of 4.5% TBHP in Water over a period of 
4.5 hours, a solution of Water and ascorbic acid over 4 hours, 
a solution of Water and iron ammonium sulfate solution over 
4 hours, and a solution of 50 g of acrylamide, 1400 g of Vmyl 
Acetate and 350 g of 2-Ethyl Hexyl Acrylate over 4 hours. 
The dispersion Was then further reacted for another hour. 
The resulting samples above Were then spray dried Without 

further processing to give White free ?oWing redispersible 
polymer poWders With 10% anticaking agent added during 
the spray drying process. The resultant poWders Were very 
readily redispersed. 

It Will of course be realised that the above has been given 
only by Way of illustrative example of the invention and that 
all such modi?cations and variations thereto as Would be 
apparent to those of skill in the art are deemed to fall Within 
the broad scope and ambit of the invention as herein set forth. 

The invention claimed is: 
1. A redispersible polymer including, as a redispersing aid, 

a protective colloid system including from 30 Wt % to 100 Wt 
% of a loW molecular Weight polyacrylamide colloid having 
a 20% solution viscosity in Water of 200 to 800 Centipoise. 

2. A redispersible polymer according to claim 1, Wherein 
the loW molecular Weight polyacrylamide colloid is manufac 
tured using from 1 Wt % to 10 Wt % persulfate initiator based 
on acrylamide content during polymerisation. 

3. A redispersible polymer according to claim 1, including 
a polymer formed by the emulsion polymerisation of a vinyl 
(meth)acrylic based polymer. 

4. A redispersible polymer according to claim 3, Wherein 
the vinyl (meth)acrylic based polymer contains ethylene. 

5. A redispersible polymer according to claim 2, Wherein 
the persulfate initiator is selected from ammonium persulfate, 
potassium persulfate and sodium persulfate. 

6. A redispersible polymer according to claim 1, Wherein 
the polyacrylamide colloid is manufactured using an amount 
of reducing agent and/or chain transfer agent during poly 
merisation to aid in the formation of loW molecular Weight 
species. 

7. A redispersible polymer according to claim 6, Wherein 
the reducing agent is selected from ascorbic acid and sodium 
metabisul?te and/or the chain transfer agent is isopropanol, 
n-dodecyl mercaptan. 

8. A redispersible polymer according to claim 1, Wherein 
the protective colloid system includes up to 70 Wt % polyvinyl 
alcohol. 

9. A redispersible polymer according to claim 1, Which is in 
the form of a poWder or a liquid. 



US 7,968,642 B2 
7 

10. A method for manufacturing a redispersible polymer 
including polymerising a redispersible polymer in the pres 
ence of a protective colloid system including from 30 Wt % to 
100 Wt % of a loW molecular Weight polyacrylamide colloid 
having a 20% solution viscosity in Water of 200 to 800 Cen 
tipoise. 

11 . A method according to claim 1 0, Wherein the protective 
colloid system including the polyacrylamide colloid is added 
to a reactor charge in a reactor or is split betWeen the reactor 
charge in the reactor and a monomer feed or is added as a 
separate feed. 

12. A method according to claim 10, Wherein at least one 
surfactant is added during and/or after polymerisation. 

13. A method according to claim 12, Wherein the surfactant 
is selected from loW HLB surfactants (HLB around 4-9), high 
HLB anionic surfactants and mixtures thereof. 

14. A method according to claim 10, Wherein a surfactant 
high in HLB (>12) on a suitable carrier is added to the redis 
persible polymer post-drying to aid in irreversible ?lm for 
mation once redispersed. 

15. A method according to claim 10, Wherein an initiator is 
selected from the group consisting of persulfate initiators, 
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hydrogen peroxide and tertiary butyl hydro peroxide (TBHP) 
in Water Which is used during polymerisation of the redispers 
ible polymer. 

1 6 . A method according to claim 15, Wherein the initiator is 
used in an amount from 1 Wt % to 10 Wt % based on acryla 
mide content during polymerisation. 

17. A method according to claim 10, Wherein the redispers 
ible polymer is formed from at least one monomer selected 
from (meth)acrylate monomers, vinyl monomers, vinyl ver 
satic acids, styrene, butadiene and other gaseous monomers. 

18. A method according to claim 10, Wherein polymerisa 
tion of the redispersible polymer is conducted in the presence 
of a minimal amount of surfactant. 

19. A method according to claim 1 0, Wherein the protective 
colloid system includes up to 70 Wt % polyvinyl alcohol. 

20. A redispersible polymer produced by the method 
according to claim 10. 

21 . A method according to claim 10, Wherein the redispers 
ible polymer is formed from at least one monomer selected 
from methyl (meth)acrylate, ethyl (meth)acrylate, butyl 
(meth)acrylate, 2-ethyl-hexyl (meth)acrylate, vinyl acetate, 
vinyl propionate, vinyl ester of versatic acid monomer, sty 
rene, butadiene and ethylene. 

* * * * * 


